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This invention relates to improvements in 

a water softening system with semi-auto 
matic regeneration and refers more particu 
larly to a water softening device which is 

5 a semi-automatic or one in which the re 
generation of the material in the softener is 
performed automatically after the regener 
ating operation has been instituted or start 
ed by the manual operation of a lever or 

10 switch. 
Among the objects of the invention are to 

provide a water softening device, compris 
ing a tank or container in which is placed 
a material having an affinity for the objec 

ls tionable lime and magnesia salts in the 
water, and has the ability of extracting these 
objectionable materials from the water by 
a chemical action in which certain ingredi 
ents of the softening material are replaced 

20 by said objectionable salts, and furthermore 
to provide a material which may be re 
generated with a brine solution which re 
establishes the softening material in its 
original state: to provide a water softening 

25 assembly consisting of a softening tank, a 
brine tank, and pipe connections in which 
are interposed valves automatically func 
tioned and synchronized to terminate the 
service flow of water, regenerate the softener 

30 and put the system back in service by the 

35 

40 

45 

50 

simple manipulation of a manually operated 
switch or lever, and in general to provide a 
system or construction hereinafter more. 
completely described. 

Fig. 1 is a side elevational view of the 
apparatus. 

Fig. 2 is a detail of the starting switch 
and starting cam arrangement. 

Fig. 3 is an enlarged detail of the mecha 
nism operating the individual valves. Fig. 4 is a diagrammatic showing of the 
position of the cams when the water softener 
is in service. 

Referring to the drawings, at 1 is shown 
a tank or container, which is partially filled 
with a water softening material, such as 
zeolite, green sand, or other materials having 
the ability of extracting the objectionable 
salts from water which tend to produce 
hardness, and which is capable of being re 
generated by the use of a salt brine. A 
brine tank is shown at 2 which is connected 
to the hard water supply pipe 3, terminating 

55 
in the top of the tank 1 by a pipe 4, the 
latter pipe serving to supply water to the 

brine tank to an amount controlled by the 
float 5, functioning the valve 6. It is essen 
tial that the brine tank is sufficiently large 
to supply a brine solution to the softening 
material in the tank 1 during the regenerat ing operation adequate to completely re 
generate the softening material. A second 
hard water supply pipe 7, terminating in an 
ejector 8, draws brine from the tank 2 
through the brine suction pipe 9 and the 
mixture directed through the line 10, in 
which is interposed a check valve 11 to the 
hard water supply pipe 3 which serves also as a brine supply pipe during the regenerat 
ing period. From the bottom of the tank 
is a draw-off line 12 from which are taken 
secondary connections 13, 14 and 15. These 
secondary connections are controlled by valves 16, 17 and 18 respectively. The hard 
Water supply pipe, or service line 3, is con 
trolled by a valve 19 while the hard water supply pipe 7, used as a suction supply for 
the brine, is regulated by a valve 20. A 
valve 21 controls the back wash drain pipe 
22, which is connected into the hard water pipe 3. This line 22 serves as a back wash 
drain when the softeneris being back washed 
by an up flow of flush water supplied through the line 12 and secondary line 14 
into the bottom of the tank 1, and with 
drawn through the top of the tank through 
lines 3 and 21, the valve 19 being closed. 
A hard water service line, not shown, is 

connected to the inlet side of the valve 20 
for supplying water to the brine suction 
line 7, and to the valve 17 to introduce a 
water supply at the water main pressure to 
the back wash line 14, and finally to the 
inlet side of the valve 19 as a service supply 
of water to the system. The discharge from 
the line 15 through the valve 18 is connected 
to a soft water outlet line, not shown, 
through which soft water is supplied to the 
dwelling or for use in any connection. The 
discharge through the lines 13 and 21 and 
valves 16 and 22 are connected to sewer 
drains, not shown. The regeneration of the system is effected 
by a mechanism, which successively manipu 
lates the valves 16 to 21 inclusive in timed 
relation. This timed relation consists in 
dividing the regeneration period into suc 
cessive stages during which the softening 
material is salted or subjected to a brine 
treatment, flushed and back washed, and 
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again put into service by the tripping of the 
lever 23, shown in Figs. 1 and 2. The mech 
anism for manipulating each of the sepa 
rate valves is identical so that a description 
of one will suffice for all. This mechanism 
is shown in the enlarged detail view Fig. 3. 

For convenience the cams manipulating 
the valves will be numbered similarly to the 
valve, that is-cams 19 and 19 function 
valve 19; calls 18 and 18 function valve 
18, etc. 
The projection 19° on the cann 19 contacts 

the projection 24 upon the lever arm 25. 
Simultaneously with this the like projection 
24 on the opposite side of the lever arm 25 
drops into the notched portion 19d of the 
cam 19”. The lever arm 25 is pivoted at 26 
on the standard 27. The oppposite or free 
(end of the lever arm 25 being enclosed be 
tween the ridges of a spool 28, screwed upon 
the threaded end of the valve stem 29. On 
one side of the spool is a holding nut 30 
and on the opposite side a buffer spring 31, 
which is held in place by means of a nut 32. 
The function of the buffer spring is to take 
up any play in the mechanism when the 
valve is seated. 
As suggested, each of the valves are con 

trolled by a similar mechanism with the ex 
ception that the cams functioning the valves 
are cut differently, in order to time the 
opening and closing of the valves in the 
right order and for a proper interval of time 
in order that the proper sequence of regener 
ating operations will result. 
The cams 16 to 21 inclusive are mounted 

upon the driven shaft 33, supported by suit 
able journals 34. A spur gear 35 is also 
mounted upon the shaft 33 and meshes with 
a gear 36 mounted upon the upper cam shaft 
37 which carries cams 16 to 21 inclusive. 
The shaft 37 is carried in suitable bearings, 
designated as 38. The gear box 39 contains 
a reduction drive consisting of a worm and 
worm wheel and suitable reduction gears 
adapted to reduce the speed of the motor 
shaft 40 to the extent that the driven shaft 
33 will receive one complete revolution for 
the regenerating period of the softener. The 
motor 41 receives its power from any con 
venient source through the power lines 42 
and secondary connections 43, 44 and 45. 
A contact switch mechanism 46 is shown in 
Fig. 1, and with the raising of the lover 23 
the circuit is completed which starts the 
motor 41 and the regenerating mechanism in 
operation. This raising of the lever 23 re 
moves a stop from the slot 47 in the starting 
cam 48, and with the starting of the motor 
and the rotation of the starting cam the 
lever 23 is held in a raised position and the 
circuit kept closed until one complete revo 
lution of the starting cam. At the end of 
which time the starting lever stop again 
falls into the slot 47 in the starting cam, 
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breaking the circuit and stopping the re 
generating apparatus in service condition, or 
in position diagrammatically shown by the 
cams in Fig. 4. 

Briefly the functioning of the mechanism 
is as follows: First, let us assume that the 
softener is in service with the hard water 
being supplied from the main through the 
valve 19, and line 3, into the top of the tank 
1 through the screen terminal 3. The soft 
water is being withdrawn from the bottom 
of the softener through the line 15 and 
valve 18, the remaining valves in the system 
being closed. With our brine tank contain 
ing an adequate charge of brine solution the 
stating lever 23 is raised, closing the con 
tact switch 46 and starting the motor 41, 
which immediately rotates the starting can 
to a point where the stop on the lever is held 
on the outer periphery of the cam instead of 
in the slot. In this position the switch is 
kept closed and the motor continuously run 
ing until the calm has made a complete revo 
lution and again dropped into the circuit 
breaking slot. The first stage of regenera 
tion brought about by the rotation of the 
cam shafts is the closing of the valve 19 and 
the valve 18 and the opening of the valves 
20 and valve 16, by their respective cams. 
Thus, the water admitted at the water main 
pressure through the line 7 by means of the 
ejector 8 draws the brine solution through 
the line 9 and charges it into the top of the 
softener. In the tank 1 the brine solution 
percolates down through the softening ma 
terial, reacting with it to remove the objec 
tionable lime salts which have accumulated 
during the service operation of the softener. 
The discharged material during this salting 
operation passes off through the line 12, and 
to the sewer through the flush drain pipe 13, 
and valve 16. When the softening material 
in the tank 1 has been treated with a brine 
solution for a period of time controlled to 
completely regenerate the said material, the 
cams function to close the valve 20 and open 
the valve 19. Thereafter for a predetermined 
period of time hard water is supplied 
through the line 3 to flush out the salt from 
the tank 1, the drain during this period be 
ing carried off through the pipe 12 and line 
13 as before. 
At the expiration of this period the valves 

19 and 16 are closed and the valves 17 and 
21 are opened, and during another interval, 
which is timed to produce an effective back 
wash of the regenerating substance, water is 
supplied from the hard water main through 
the valve 17, line 14 and line 12 into the 
bottom of the tank 1, and is drawn off 
through the line 3 at the top of the tank and 
into the back wash drain pipe 22, and dis 
charged through the valve 21 into a sewer 
connection, not shown. 

Finally the cams are rotated again to a 
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service position where the valves 17 and 21 
are closed and the valves 19 and 18 again 
opened. At the expiration of the back wash 
period the starting cam has made a com 
plete revolution and simultaneously with 
this the cams have again arrived in a service 
position, shown in Fig. 4. At this juncture 

of the starting lever 23 falls into 
the slot 47 breaking the circuit, and stop 
ping the motor with the valves and line con 
nections again in service position. 
This method of regeneration is not alto 

gether automatic, as the starting is a manu 
all operation, and is wholly at the will of 
the operator. 
a mechanism which is functioned entirely 
automatic when the water has reached a cer 
tain degree of hardness. The regeneration 
with this device can be made at night when 
there is no further use of the water supply. 
Under such conditions it is only necessary 
to trip the starting lever and the water sys 
tem will be again put back into service au 
tomatically at the expiration of the regen 
erating period. 
This type of mechanism besides affording 

a system which eliminates the manual re 
generation of the softener, permits the use 
of cheaper arid less effective softening ma 
terials. The FEER is such a simple operation with this system that the necessity 
of more frequent regeneration is not ob 
jectionable. 

It is understood that the particular func 
tioning of the valves by use of a double cam arrangement may be replaced with operat 
ing mechanism functioning somewhat dif 
ferently without departing from the spirit 
or scope of the invention. 

: In the bottom of the tank is positioned a 
perforated plate or screen 49 for supporting 
the filter bed of softening material therein. 
The particular sequence of the regenerat 

ing stages may be varied by backwashing 
as an initial instead of a final stage by re 
arrangement of the cam mechanism. 
I claim as my invention: 
1. A control for water softening systems 

having intermittent stages of supply and 
regeneration including a single softening 
container, supply, brine, service and drain 
connections, separate valves interposed in 
said connections, a plurality of oppositely . 
positioned cam mechanisms mounted on 
coacting shafts and optionally operated by 
a single power source adapted to synchro 
nously manipulate said valves to determine 
the regenerative and service stages. 

It differs in this regard to 

2. Circulation controlling means for wa 
ter softeners comprising a plurality of con 
duits, a valve in each conduit, an actuating 
lever for each valve, a plurality of pairs 
of opposed cams in spaced relation for op 
erating the valve levers, and a single posi 
tive mechanical means for operating the 
CallS. - 

3. Circulation controlling means for water 
softeners comprising a plurality of conduits, 
a valve in each conduit, an actuating ever 
for each valve, a plurality of pairs of op 
posed cams in spaced relation for operating 
the valve levers, and a unitary mounting for 
the cams. 

4. Circulation controlling means for wa 
ter softeners comprising a plurality of con 
duits, a valve in each conduit, an actuating 
lever for each valve, a plurality of pairs of 
opposed cams in spáced-relation for operat 
ing the valve levers, a unitary mounting 
for the cams, and a single positive mechani 
cal means for operating the cams. 

5. Circulation controlling means for wa 
ter, softeners comprising a plurality of con 
duits, a valve in each conduit, an actuating 
lever for each valve, opposed cams opera 
tively associated with each valve, and a sin 
gle means for operating the cams. 

6. Circulation controlling means for wa 
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ter softeners comprising a plurality of con 
duits, a valve in each conduit, an actuating 
lever for each valve, opposed cams opera 
tively associated with each valve, and a 
single driven means for operating the cams. 

7. Circulation controlling means for wa 
ter softeners comprising a plurality of con 
duits, a value in each conduit, an actuating 
lever for each valve, opposed cams opera 
tively associated with each valve, a single 
driven means for operating the cams, and 
an automatically operable means to deter 
mine the rotation of the cams. 

8. A circulation controlling means com 
prising a plurality of supply and drain con 
duits, a valve in each conduit having a stem, 
a pivoted member associated with the stem, 
and a plurality of opposed cams associated 
with the pivoted member adapted to operate 
the valve. 
9. A circulation controlling means com prising a plurality of ER and drain con 

duits, a valve in each conduit having a stem, 
a pivoted member associated with the stem, 
and a plurality of opposed cans on each 
side of the pivoted member adapted to op 
erate the valve. VICTOR. C. NORQUIST. 
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